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D r .  Drew gave t h e  f o l l o w i n g  account  o f  h i s  v i s i t  t o  P h i l a d e l p h i a  and of h i s  
s t u d y  o f  ?&iB d r i e d  plasma s i t u a t i o n :  

-./-- 

The d r y i n g  of human plasma o r  serum f o r  s t o r a g e  o r  shipment h a s  cer tp- in  
advantages which, f rom t h e  p o i n t  o f  view o f  t h i s  A s s o c i a t i o n ’ s  p r e s e n t  under- 
t ak ing ,  a r e  worth r e a l  c o n s i d e r a t i o n .  These advantages are: 

1. The more complete s t a b i l i t y  of’ t h e  plasma o r  serum f o r  l ong  p e r i o d s  
of t ime. 

2. The e z s e  o f  h a n d l i n g  m d  t h e  p r e v e n t i o n  o f  l o s s  f r o m t r e a k a g e ,  
e s p e c i a l l y  under  war-time rriovements. 

The method o f  d r y i n g  sera from t h e  f r o z e n  s t a t e  has  been  s u c c e s s f u l l y  used 
is? b a c t e r i o l o g y  for p r e s e r v i n g  t h e  conplement f o r  a p e r i o d  of about t e n  years .  
James A. Graigie  ( F r i t .  Jour .  Exp. Path.  12:75: A p i q i l  1931)  r epor t ed  on t h e  
nethod of d r y i n g  conplement from t h e  f r o z e n  s t a t e  which forms t h e  b a s i s  of a l l  
of t h i s  work. At a d e c i d e d l y  later d a t e  Reichel ,  Mascucci and Boyer ( J o u r .  o f  
Immun. 1935) in t roduced  t h e  t e rm l y o p h i l e ,  meaning so lven t - lov ing ,  and broadened 
i t s  c o n n o t a t i o n  t o  mean s p e c i f i c a l l y  t h e  r a p i d  dehydra t ion  o f  b i o l o g i c a l  
p r o d u c t s  frorr, t h e  f r o z e n  s t a t e  i n  a h i g h  vacuum. 
of‘ t h i s  f ‘unb .mnta1  method have  been presefited under t h e  name of  t h e  Cryochem 
p r o c e s s  (E. 1”’. F l a s d o r f  and S..Mudd, J o u r .  of Imun. 34:469:1938). The word 
i t s e l f  i s  meant t o  der,ote d e s s i c a t i o n  i n  vacuo from t h e  f r o z e n  s t a t e  by means 
o f  chemica ls .  I n  c o n t r R d i s t i n c t i o n  t o  t h e  e a r l i e r  p rocess ,  t h e  dehydra t ion  i s  
c a r r i e d  on th rough  t h e  r-edium of CaS04. C e r t a i n  advantages were r epor t ed  f o r  
t h i s  change i n  t echn ique ,  The reasons f o r  t h e  change were :  t h e  e l i m i n a t i o n  of 
t h e  c o s t  of dry i c e  used around t h e  c o n t a i n e r  of t h e  o r i g i n a l  l y o p h i l e  a p p a r a t u s ,  
and t h e  o p e r a t i o n  of t h e  machine r e q u i r e s  l ess  c a r e .  L a t e r  a t h i r d  ty-pe of 
pump, t h e  Desivac system, w a s  developed w i t h  t h e  i d e a  of s i m p l i f y i n g  t h e  
o p e r a t i o n ,  d e c r e a s i n g  i t s  c o s t  and i n c r e a s i n g  t h e  c a p a c i t y .  ( F l o s d o r f ,  S tokes  
and Mudd, J.h.1l.A. 115:1095: S e p t ,  28, 1940). One of t h e  c h i e f  advantages  of 
t h i s  pump, i n  t h e  op in ion  of i t s  c r e a t o r s ,  i s  t h a t  it w i l l  o p e r a t e  w i t h  much 
l e s s  vacuum p r e s s u r e  t h a n  t h e  o t h e r  two forms and t h a t  i t s  p r e s s u r e  i s  c r e a t e d  
more r a p i d l y .  

S i n c e  t h a t  t h e  m o d i f i c a t i o n s  

Because o f  t h e  c o n f u s i o n  t h a t  h a s  been added t o  t h i s  p i c t u r e  of d r y i n g  plasma 
b y  t h e  d i sag reemen t  on p a t e n t  r i g h t s ,  and by d i s c u s s i o n s  of  p r i o r i t y  i n  t h e  
development o f  c e r t a i n  p a r t s  of t h e  process ,  it was f e l t  t h a t  a f i r s t  hand 
o b s e r v a t i o n  of t h e  v a r i o u s  p rocesses  would clear t h e  p i c t u r e  f o r  US. 

To t h a t  end, on Xovember 2nd we s p e n t  t h e  a f t e r n o o n  w i t h  D r .  A i m s  IIcGuiness 
of t h e  P h i l a d e l p h i a  Serum Exchange, which i s  s i t u a t e d  a t  t h e  Ch i ld rens l  H o s p i t a l ,  
1740 Bainhr idge  S t r e e t ,  P h i l a d e l p h i a .  
he  t a k e s  250 cc of blood i n  a closed t e c h n i q u e  a t  each phlebotomy. 
allowed t o  c l o t ,  t h e  2-hole s t o p p e r  i s  removed i n  a dust-proof u l t r a - v i o l e t  

D r .  McGuiness u s e s  p a i d  donors  from whom 
The b lood  i s  



l igh ted .  roon, t h e  b o t t l e  i s  f l a n e d ,  and a s o l i d  rubbe r  s toppe r  i s  i n s e r t e d .  
T h i s  blood i s  t h e n  allaived t o  s t and  for 24  hours i n  an ice  box a t  a t e n p e r a t u r e  
of 4 d e p e e s ,  fLt t h e  end o f  t h i s  ti& t h e  c l o t  i s  broken up, and. after c e r t r i -  
f'u7at;ion f o r  20 minutes i n  a ;;"2 I n t e r n a t i o n e l  C e n t r i f u g e ,  t h e  plasma i s  drawn 
o f f '  and r e - c e n t r i f u g e d  f o r  ano the r  20 minutes. The plasma i s  t h e n  p laced  i n  
square s t o r a g e  bottles and samples f rom each b l e e d i n g  a r e  t e s t e d  f o r  s t e r i l i t y .  
I m e d i a t e l y  fo l lowing  t h e  t r a n s f e r e n c e  of tht serum from t h e  c e n i x i f ' u p  b o t t l e s  
t o  t h e  small individual .  s torage  b o t t l e s ,  t h t  serum i s  f r o z e n  i n  CO and 
me thy l so l  mix tu re  and p u t  i n t o  ar i c e  box a t  5 d e g r e e s  u n t i l  r e a d y  f o r  pool ing .  
lVhen poo l inp  j s  t o  be done, t h c  f r o z e n  serum i s  allorred t o  thaw a t  room 
tempera tu re .  F o l l o v i n g  t h e  poo l ing  o f  15-30 bloods ,  t h o  serur is r e - d i s t r i b u t e d  
i n t o  50cc a q u l c s  Y? i c h  are t h e n  r a p i d l y  f r o z e n  on 2 "Shc.lley" machine, vrhich 
c o n s i s t s  of  D m n i f o l d  arrangenent of ruvo lv ing  suct- ion n i p p l e s  on an endless  
c h a i n ,  wh i l e  t h e  ampules are r w o l v e d  i n  E d r y  i c e  and methylso l  r r i r tu re .  
Ynis p re - f rozen  s o ~ m  i s  t h e n  p laced  i n  t h o  vacuun chamber o f  t h e  Cryochom 
P r o c e s s ,  t h o  vacuum i s  t u r n e d  on, d r y i n g  proceeds  n t  a rete corn-cnsurate 
w i t h  t h e  smount of C a S s 0 ~  i n  th,: machine. 
abso rb ing  t h e  n o i s t u r e  f r o m  kvro l i t rcs  of serum. lit t h e  end of t h i n  +ime h o t  
c.ir (180 d e g r e e s )  i s  b lor r ,  th rough the CaSOq t o  f r ee  it from its m o i s t w e  and 
n r e p a r e  it; f ' n r  mbssqueult use. T h L i s  machinc h e s  2. c a p a c i t y  of a5out 5 l i t r e s  
i n  ' 2 4  hours ,  '?,en +he Y a t c r i a l  has  becn d r i e d ,  "hc glass  ampules fArc plugred 
w i t h  m c c i n e  c?ps and IS 2:Q added f a c t o r  o f  s a f c t y ,  enc losed  i n  hcrneticnlly 
sea l ed  tin c o n t a i w r s  t o  prevent  t h e  rbsorp-L;ion. qf a i r  through. t h e  r u b b e r  ceps.  
The cost;s i i?  t h i s  qroccss a r e  o f  particul.ai-  i r i t e r e s t .  
i f  t he  whole Izborakory s t a f f  w + r e  . -ork ing  con t inuous ly ,  one l i t r e  o f  normal 
serum c o s t s  ap-proxinrkcly $100 t o  p rocess  and d i s p e n s c  i n  lOcc v i a l s ,  
iterrhzcd c o s t  I s  api~iroxirnately as f ollovrs: 

2 

Eacli 100 lbs, of CaS04 a r e  capab le  of 

livlder thzc p r e s e n t  set-up, 

The 

Labor 
?.!at e r i  01 

l l i s t i l l o d  water 
Vials and l a b e l s  
F i l e s  
I n  s t ruc  t i on s h c c t s 
3 oxo s 
Dosi tubes  
Cry i c c  

Donors' fees and serum t e s t s  

$20.00 

8.80 
5.60 

40 
2 .00 

75 
3.50 
1.00 

60 .00 

$101.45 

A t  t h c  vr t?sent  r a t e  of p roduc t ion  on i t s  s m d 1  s c a l e ,  thc a c t u a l  c o s t  i s  
now between $160 a v l  4,180 p c r  l i t s e  o f  p rocessed  p l a sna ,  

Even under i d e a l  f u l l - t i m e  ?rorl:inp; c o n d i t i o n s  m d  at no c o s t  f o r  donors and 
serum t e s t s ,  serum t r e a t e d  i n  t h i s  nianrler mould c o s t  betmeen (40 and $50 p e r  
litre. T% Cryochen o u t f i t  f o r  sma l l - sca l e  p roduc t ion  can be c r e a t e d  a t  a c o s t  
of abou t  $3,000 p e r  l i t r e  u n i t .  To h a n d l c  100 l i t r e s  a day would r e q u i r e  a t  
l e a s t  30 such u n i t s  and perhaps 40. C e r t a i n  t e c h n i c a l  dctai1.s hcve been added 
t o  t h e  o r i g i n a l  machine as put o u t  by F .J .  Stopes Fachino  Co. b y  C.11. Barr of 
t h e  marl; and Dohmo Co. i n  o r d e r  t o  f m i l i t a t e  t h e  regencr>Ttion o f  t h e  
d e s s i c a n t .  
and wel l  run  by an e n t h u s i a s t i c  and a b l e  person ,  one i s  l e f t  v~tFJit,h the f e e l i n g  
t h a t  even  on a snal l  scale, t o  do t h e  p r o c c s s i n e  well i s  a r e l a t i v e l y  expens ive  
procedure,  

k f te r  the i n s p e c t i o n  o f  t h i s  p l a n t ,  which i s  v e r y  v r e l l .  c o n s t r u c t e d  



3. 

The morning of' "Tonday Eovexber 4 th  vias s p e n t  at the Sryn  PCam H o s p i t a l  vri th 
D r ,  !fax S t r i m i a  who h a s  been  a c t i v e l y  engaged i n  t h e  s t u d y  of plasma and serum 
f o r  about  f o u r t e e n  years. Dr. Strumia  u s e s  f o r  h i s  d r y i n g  p r o c e s s  an a d a p t a t i o n  
of t h e  o r i g i n a l  l y o p h i l e  p r o c e s s  vihich has been c r e a t e d  f o r  him b y  D r .  John 
Z e i c h e l ,  fo rmer ly  o f  t h e  Mulford L a b o r a t o r i e s .  Drying  i s  c a r r i e d  ou t  from t h e  
f r o z e n  s t a t e  i n  a s i n g l e  d r y i n g  chamber condenser  u n i t  opera ted  under  h igh  
vacuum and ~ O T J  t e n p e r a t u r e .  7 5 t h  t h i s  appa ra tus  working  8 hour s  a day, he  f e e l s  
t h a t  he caii h a n d l e  150 phlebotomies  of 5OOccs each a week. That  i s  a t o t a l  o f  
55-40 l i t r e s  of plasma a week, o r  c l o s e  t o  one l i t r e  a n  hour.  I n  h i s  appa ra tus  
t h e  heavy  b r a s s  vacuum pump i s  surrounded b y  a arater j a c k e t  i n  whicil t h e  v a t e r  
i s  k e p t  a t  a t empera tu re  o f  37 degrees  C .  The plasma i s  pu t  i n t o  t h i s  c h m b e r  
i n  a pre- f rozen  s t a t e  a t  a t empera tu re  o f  about  -40 degrees .  The condenser i s  
submerged i n  a m i x t u r e  of c a r b o n  d iox ide  i c e  and methyl c e l l o s o l v e .  A vacuum 
of  approximate ly  110-150 m i c r o n i l l i m e t e r s  of mercury i s  c r e a t e d  by  a one-half 
h o r s e  power pump. A t  t h e  end  o f  t h i s  d r y i n g  p rocess  t h e  plasnct i s  guaranteed  
t o  have a c o n p o s i t i o n  which inc luded  p r o t e i n  of a t  l e a s t  7$, prothrombin of 
75-805, f i b r i n o g e n  60% and complement 9w0. ' h e n ,  i n  o r d e r  t o  reduce t h e  3 u l k  
of t h e  f i n a l  p roduc t ,  t h e  f i r s t  powder i s  r e c o n s t i t u t e d  and t h e n  l y o p h i l e d  a 
second t ine,  t h e r e  i s  c o n s i d e r a b l e  l o s s  i n  t h e  complenent,  f i b r i n o g e n  and 
pro thrombin  c o n t e n t  as w e l l  as a l e s s e n i n g  of s o l u b i l i t y .  For  t h e  Crea tment  of 
shock t h e s e  l o s s e s  are o f f s e t  by t h e  conpac tness  of t h e  rnaterial and t h e  
g r e a t e r  ease v i t h  -":hit% it can  be t r a n s p o r t e d .  For  o r d i n a r y  c l i n i c a l  work t h e  
secondary  condensing p rocess  i s  i n a d v i s a b l e .  Dr. S t r u n i a  f e l t  r a t h e r  s t r o n g l y  
t h a t  plasma v a s  d e f i r i i t e l y  s u p e r i o r  t o  serum liecause o f  t h e  f o r m e r ,  s freedom 
from r e a c t i o n s ,  e i t h e r  t h e  d i r e c t  r e a c t i o n  i n  t h e  f o r n  o f  p a i n  i n  t h e  c h e s t  mid 
back  accompar-ied by  c h i l l s  and fever, o r  t h e  de layed  r e a c t i o n  o c c u r r i n g  i n  
7-10 days  i n  t h e  +'om of "serum s i ckness" ,  which i s  c h a r a c t e r i z e d  b y  u r t i c a r i a ,  
oedena and genera!. mzl aise , 

S e v e r a l  parts o f  t' le equipment a t  BrTyn Nawr a r e  wor thy  of s p e c i a l  note .  
T h e  l a r g e  y3 I n t e r n a t i o n a l  Cen t r i fuge  wit11 s p e c i a l l y  b u i l t  t r u n i o n  cups capab le  
of h o l d i n g  OOCcc of plasma a t  a tine, gives a f t e r  c e i t r i f u g a t i o n  t h e  l a r g e s t  
y i e l d  of  p l a s m a - c i t r a t e  mixture  vre have seen ,  m o u n t i n g  t o  be t t e r  t h a n  60% of 
t h e  t o t a l  b lood  volume. These c a p s  ~ 5 1 1  he available f o r  use ir- o t h e r  
l a b o r a t o r i e s  a t  ~n e a r l y  date ,  The appa ra tus  f o r  p o o l i n g   plasm^ c o n s i s t s  of a 
long  s t e c l  needle  b u i l t  on t h e  p r i n c i p l e  o f  a c a t h e t e r ,  w i t h  a somewhat 
sharpened  b u t  c l o s e d  end, t h e  i n l e t  b e i n g  s i t u a t e d  about  one q u a r t e r  inch 
proximal  t o  the t i p ,  t h i s  a l l o w i n g  t h e  n e e d l e  t o  touch  t h e  c e l l s  y e t  n o t  sucking  
t h e r  over. This n e e d l e  i s  h e l d  i.1 p o s i t i o n  by a p i e c e  o f  g l a s s  t u b i n g  vrhic?~ i s  
c o v s t r u c t e d  i n  t v  p i e c e s  t o  make a s o r t  o f  runway f o r  about tTro inches ,  t h e  
res t  of t h e  : ieedle b e i n g  e n c l o s e d  i n  a s h e a t h e  of s o f t  rubber ,  t h e  l o v e r  end 
t i e d  t o  t h e  glass scabbard and t \ e  upper end  t o  a s p o t  about one i n c h  below t h e  
upper  end of t h e  needle .  T h i s  v h o l e  appa ra tus  can be au toc laved  and does f o r  P 
c l o s e d  method for. o b t a i n i n g  plasma vhen t h e  paragon rubbe r  f o r  one of t h e  g l a s s  
rods  i n  t h e  2-holed s toppe r  i s  used as R membrane and punctured.  The small 
c o n t a i n e r s  f o r  shippihzg t?ie concen t r a t ed  fon r .  of '  d r i e d  m a t e r i a l  awe those 
developed by  +he  Sharp  
capab le  of b e i n g  stopperec! and + h e n  s e a l e d  w i t h  a flame. Some o f  t h e  s i n g l e  
p rocessed  m a t e r i a l  vas brought  back  t o  Dr. Scudder f o r  c l i n i c a l  t r i a l .  

and Dohme Co. known as t h e  Vacule ampule, which i s  

Fo1lo:ving t h e  v i s i t  t o  D r .  St rwnin,  we sav. I:r. C.B. Barr of t h e  S h a r p  and 
Dohme Co. D r .  J o s q h  Schneider ,  D i r e c t o r  of' P roduct ion  of t h e  hlulford P l a n t ,  
and Mr. B a r r  were kind enough t o  s1ioi.r me th rough t h e i r  e n t i r e  p l an t ,  where t h e  
l y o p h i l e  p r o c e s s  i s  used  on e mass ive  scale i n  t h e  p roduc t ion  of b i o l o g i c a l s  of 
a l l  types, The complete p l a r t  i s  r e f r i g e r a t e d  i n  t h a t  s e c t i o n  vhe re  t h i s  work  



i s  done, 4- s p e c i a l l y  b u i l t  serum c e n t r i f u g e ,  h o l d i n g  l i t r e  t r u n i o n  cups ,  i s  
used  i n  t h c  c e n t r i f u g a t i o n  process .  A huge n a n i f o l d ,  c a p a b l e  of t a k i n g  about  
t e n  5 - l i t r e  cans  of mater ia l  a t  one t i m e  for d r y i n g ,  i s  a t t ached  t o  a condenser  
Trhicl: i s  ma in ta ined  a t  a t empera tu re  o f  -12C d e g r e e s  C. by a r e f r i g e r a t i n g  
system which u t i l i z e s  e t h a n e  as t h e  r e f r i g e r a n t  i n  a s s o c i a t i o n  -?Tit11 t h e i r  
ammonia ice-making p l a n t ,  The purpose  o f  i n s t a l l i n g  t h i s  system of r e f r i g e r a -  
t i o n  was: f i r s t ,  t o  save expense o f  t h e  tremendous q u a n t i t i e s  of carbon-  
d iox ide  snow n e c e s s a r y  f o r  t h i s  volume of work, and secondly ,  because of t h e  
lowered t e n p e r a t u r e s  o b t a i n a b l e  b y  t h i s  method, All of t h e  serum i s  f i l t e r e d  
through S e r k f e l d  f i l t e r s  b y  one n a n  rrho h a s  done t h c  sane job  f o r  31 years, 
x h i c h  p r o b a b l y  accounts  for t h e  f a c t  tha t  t h e i r  i n f e c t i o n s  are v e r y  f e w .  
T h i s  m a t e r i a l ,  vrhicb i s  f r o z e n  a t  t h e  Glen Olden p l a n t ,  i s  s e n t  on t o  t h e  main 
lt-ibs of the Sharp  and Dohme Co. i n  P h i l a d e l p h i a ,  where Dr. W i l l i a m  ii. F e i r e r  
i s  t h e  1,'Tedical D i r e c t o r .  Here, i n  dust-pronf ,  a i r  cond i t ioned  u l t r a - v i o l e t  
l i g h t e d  rooms, t h e i r  t e c h n i c i a n s  a l loy-  t h e  f r o z e n  m a t e r i a l  t o  t h a v  o u t  b e f o r e  
running  it through c u l t u r i n g  p r o c e s s e s  o r  r e c o n s t i t u t i n g  t h e  bulk l y o p h i l i z e d  
serum b e f o r e  l y o p h i l i z a t i o n  i n  t h e  anpules  f o r  d i spens ing .  This  f i n a l  p rocess  
qf d r y i n g  i s  c a r r i e d  o u t  i n  a r a t h e r  l a r g e  u n i t  c o n s i s t i n g ;  of t e n  vacuum 
chanbers ,  each capt ible  o f  hand l inE  1 4  l i t r e  b o t t l e s  ( 7  l i t r e s  of plasma) a t  a 
tir?e, ~ r i t h  a p r o c e s s i n g  t ime of  GO hours .  These vacuum condensers  are a l l  
a t t a c h e d  t c  a s i n g l e  huge condenser .  R e f r i g e r a t i o n  i s  aga in  supp l i ed  b y  a 1: 
t v n  r e f r i g e r a t q r  ~ ~ h i c h  u t i l i z e s  e thane  as a r e f r i g e r a n t .  
i s  made by t h e  . in?Tler I c e  l lachine Co. of  P h i l a d e l p h i a ) .  
qf t h e  d r y i n g  p rocess  i n  t h i s  p l a n t ,  chlorof'om i s  used  as an n n t i s e p t i c  
because  it ic. fe l t ;  that. b y  t h e  ti7.e t h e  p rocess  i s  coriplete  it v r i l l  h a re  
comple t e ly  d i sappea red ,  h u t  ir, t h e  e c r l y  s t a p e s  o f f e r s  v e r y  gocd p r o t e c t i o n .  
Y e r t h i o l a t e  1-10,GOQ i s  added * O  the s e r u r  b e f o r e  f i n a l  l y o p h i l i s e t i o n .  
Each contain(3r  i s  t o s t c d  for a vacuum b e f o r e  it i s  r e l e a s e d  b y  c, L e p e l  h i g h  
f r equency  c o i l .  I n  a vacuum under  such  t r e a t m e n t  a phosphorescent  glow i s  
s e e n  izihic' v i i i !  n o t  appear i f  t h e  R i i -  i o  p r e sen t .  for l a r g e  p r o d u c t i o n  t h i s  
appa ra tus  s e e m  t o  be tlic b e s t  availnblilo ac the p r e s e n t  t i m e .  

( T h i s  r e f  r i g e r a t o r  
I n  t h e  e a r l y  s t e p s  

~t 5 - e  University of Pennsylve? in  I k d i c a i  Sohool, i n  t h e  Depar tnent  of 
F ~ c t e r i o l o g y ,  D r .  F l o s d o r f  hay i n  o p z r a t i o n  a t  tihis t i p e  t h r e e  t y p e s  of 
d ry ink -  i x i c h i ~ e s .  Tho  f irst ,  i s  the l y o p h i l e  r a c h i n e  which u t i l i z e s  a mani fo ld  
1 5 t h  ;'?any c u t l e t s  f a r  h n n d l i n g  sriall c o q t n i n e r s ,  cx-bon d iox ide  i c e  and methyl  
c e l l o s o l v e  b e i n g  used as a r e f r i g e r a n t  around +,he condenser .  The vacuum i s  
c r e a t e d  by 7 Cenco I I p a c  pump equipped ' 5 t h  a p r e s s u r e  gauge of t h e  1:cLoed 
t y p e .  The c r i t i c a l  p r e s s u r e  i n  t h i s  appa ra tus  i s  reached v j i t h in  2-7 n i n u t e s  
a f t e r  s t a r t i n g  t h e  pump. The optinum qi-orkinf; range of 0.015 t o  0.C50 m of 
mercury should a l i ~ a y s  be reached  i n  a t  l e a s t  20 minutes .  
7 ' a te r  c a n  be re loved  by + h i s  system. Such an appa ra tus  1 5 t h  50 c u t l e t s  f o r  
c o n t a i n e r s  cnn F r o c e s s  an average  o f  o3e l i t r e  p c r  days  f o r  4 days i i i  a f i v e  
day r u n .  The new appa ra tus  by Sharp and Dohim i s  d e f i n i t e l y  s u p e r i o r  t o  t h i s  
t y p e  and Dr. F l o s d o r t  does n o t  u s e  it a t  t h c  p r e s e n t  time, b u t  has eone ove r  t o  
t h e  more consCant  use  of the Cr;jochen p r m e s s  Trrhich i s  s i n i l a r  t o  t h a t  desc r ibed  
i n  t h e  v i s i t  t o  D r .  T'cGuiness. 

./+-bout 90-96$ of t h e  

The Desivac appa ra tus  i s  t h e  1z. tes t  r e f i n c x n t  i p  t h e  f r eez iny ;  of b lood .  
S e r e  pumps o f  l a r g e  v o l u n e t r i c  c a p a c i t y  7,shich c i r c u l a t e  t he  oil used i n  t h e  
vacuum s e a l ,  r a t h e r  t h a n  o r d i n a r y  punps 3rhich o p e r a t e  i n  n s t o t i c  ba th  of o i l ,  
are used. T h e  o i l  fron t h e  exhaus t  o r  t h e  a t n o s p h e r i c  s i d e  o f  t h e  pump i s  
passedr 'cont inuously through e dev ice  for s e p z r a t i o n  o f  arzter f r o n  o i l  i n  t h e  
manner o f  a r eve r sed  crecmL s e p a r a t o r .  I n  t h i s  appa ra tus  de -gass ing  or se l f -  
f r e e z i n g  may be s i . -p l i f i ed  as i n  t h e  Cryochen appa ra tus ,  or t h e  n a t e r i n l s  ~ a y  
b e  p re - f rozen  b e f o r e  e v a p o r a t i o n  i s  s t a r t e d .  The punp may be used .r.rith e i t h e r  



5. 

P manifold,  a vacuum chamber or an  a u t o c l a v e - l i k e  oven such  as t h a t  wFLich you 
r e c e n t l y  s u p p l i e d  t o  Dr. Rest. T h i s  l a t t e r  appa ra tus  u t i l i z e s  f l a t  pans for 
t h e  dr-yiqg p rocess ,  each  c o n t a i n i n g  n t h i n  layer  of the serum i n  c o n t a i n e r s  
covered l i k e  a p e t r i e  d i s h ,  w i t h  a smal l  o u t l e t  f o r  t h e  l o s s  of vrater vapor.  
Each f l a t  p m  s i t s  on a w a t e r  b a t h  which i s  k e p t  a t  a t empera tu re  of 37 degrees ,  
The g r e a t  advantage w i t h  t h i s  pump i s  t h n t  it reaches  an  optimum vacuum almost 
immediately and will work e f f e c t i v e l y  at, a l eve l  of 1.5 t o  2mm of vacuum, 
whic!i i s  8 much h i g h e r  level t h a n  i s  p o s s i b l e  f o r  t h e  o t h e r  tt7o t y p e s  of pumps 
t o  f u n c t i o n  at;. BIr. Sar r  i s  of t h e  opin ion  t h n t  e v e n t u a l l y  some of t h e  w a t e r  
i j r i l l  n o t  b e  removed by t h e  s e p a r a t o r  and vi11 r e t u r n  t o  t h e  motor of t h e  pump 
and l e s s e n  i t s  e f f i c i e n c y .  If t h i s  does prove t o  5e so,  it  i s  t h e  purpose of  
D r .  Rest and Dr. Soland t  t o  i n c l u d e  a condenser  Setmeen t h e  d ry ing  oven and 
t h e  pump, and t h e r e b y  e l i m i n a t e  t h i s  d e f e c t .  

I n  sumvary, it v o u l d  seem t h a t  ht t h e  p r e s e n t  t i m e  t h e  Cryochem p r o c e s s  i s  
t h e  l e a s t  adap tab le  for l a r g e  s c a l e  use.  The Desivac appa ra tus  has  n o t  had 
s u f f i c i e n t  t r i a l  and t h e  v e r y  l a r g e  l y o p h i l i z i n g  p l a n t  a t  SharF and D o ~ m a  i s  
t ' le  n o s t  s u i t a b l e  for immediate u s e ,  I n  t h e  l ig!i t  o f  t h e s e  o b s e r v a t i o n s  it 
would s e e r - t h a t  i f  t h e  s i q l e  t y p e  of appa ra tus  now b e i n 6  opercted. by D r .  Rhoads 
and W,  T'olsom a t  t h e  N m o r i a l  H o s p i t a l  could  b e  p e r f e c t e d ,  i t  irould prove as 
e f f e c t i v e  o r  more so,  t h a n  any o f  t h e  appa ra tus  now i n  use  and c o n s i d e r a b l y  
cheaper .  The l a r g e  machine novr bein;. p e r f e c t e d  b y  Nr. Folsom, -.jith a c a p a c i t y  
o f  a p p r o x i z a t e l y  one l i t r e  p e r  hour, i s  t h e  f a s t e s t  rre hnve seen. I t  has yet 
t o  b e  demonstrated thRt  it can  work on l o n g  cont inued  runs w i t h  e f f i c i e n c y .  

REQUESTS ?OR GRAUTS 
-4--.--1_- 

From Dr. A%oads 

%fi;er g e n e r a l  
November 1, 1940 

d i s c u s s i o n ,  it was vo ted  t h a t  t h e  r e q u e s t  of Dr. Rhoads o f  
f o r  a g r a n t  o f  $1200 for th.e development of d r y i n g  appa ra tus  

f o r  plasr ia  o r  serum be Rpproved and reconu-ended t o  t h e  Board o f  Medical Cont ro l .  

From 3r.  2 o s e n t h a l  -------- . --- _. 

Re: Dr. Yosen tha l l s  r e q u e s t  f o r  x g r a n t  of $1000. f o r  t h e  purpose of 
" con t inu ing  i n v e s t i g a t i o n  v i t h  r e s p e c t  t-o a c o r p e r i s o n  o f  t h e  e f f e c t s  of plasma 
and serum i n  the  f l u i d  and d r i e d  st:%tes ES a g a i n s t  blood",  

I t  was t h e  consensus of  op in ion  t h a t  t h e  proposed expe r imen ta t ion  i s  o f  
undoubted v a l u e ,  b u t  t h a t  as it i s  b e i n g  c a r r i e d  on i n  several i n s t i t u t i o n s ,  
Dr. ' i osen tha l  be reques ted  t o  f u r n i s h  more s p e c i f i c  i n f o r n a t i o n  r e g a r d i n ?  t h e  
vrorlc he  7--isbes t o  do and t h e  r easons  for it t h m  i s  conto ined  i n  h i s  l e t i - e r  
of October 24th  b e f o r e  a g r a n t  can be  cons idered .  

R e :  D r .  V o g e l a a r f s  r e q u e s t  for R g r a n t  o f  $2500 t o  $3000 f o r  expc r imen ta l  
work  i n  u s i n g  v a r i o u s  media,  mixed w i t h  whole blood,  for t r a n s f u s i o n  purposes  :* 

I t  was voted  n o t  t o  approve t h i s  r e q u e s t  as t h e  proposed r e s e a r c h  i s  
o u t s i d e  t h e  p r e s e n t  scope of t h e  a c t i v i t i e s  o f  t h i s  k s s o c i a t i o n ,  



It w a s  v o t e d  t h &  the a c t i o n  of t h e  C o r n i t t e e  on t h e  r e q u e s t  of Dr. Rhoads 
be submi t ted  t o  t h e  members of t h e  Board o f  Fledical Con t ro l  i n  w r i t i n g ,  w i t h  
t h e  r e q u e s t  t h a t  t h e y  e x p r e s s  t h e i r  op in ions  b y  November Bth, t h e  d a t e  of t h e  
meeting of t h e  Board o f  T rus t ees .  

DISPOSAL OF OLD 250oc BbXTER BOTTLES __ . _-  - I I-_I- --.. --------- _ 1 1 -  - - I_ 

D r .  Drew r epor t ed  t h a t  sov,e h o s p i t a l s  have asked f o r  t h e  used Baxter b o t t l e s .  
Dr. S t e t t e n  s t z t e d  t h a t  he mould unde r t ake  t h e  r e s p o n s i b i l i t y  o f  a u t h o r i z i n g  
t h n t  25Qcc Liaxter bottles, a f t e r  use, should be g iven  t o  t h o s e  h o s p i t a l s  which 
have r eques t ed  thm. 

The meeting adjourned a t  6 : G G  p.m. 

Recording S e c r e t a r y  


